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(57) Abstract: In a method for manufacturing a thin film transistor (1), an oxide film forming process is performed. In the oxide film 
forming process, a substrate (2) to be processed, on which the gate oxide film (4) is to be formed on a front plane, is impregnated with 
an oxidizing solution including an active oxidation seed to directly oxidize poly silicon (51) on the substrate (2), and the gate oxide 
film (4) is formed. Thus, a silicon dioxide film (42) is formed by growing a silicon dioxide film (41) in a direction of the substrate 
QfQ (2). Thus, an interface between the poly silicon (51) and the gate oxide film (4) is kept clean and the high-quality gate oxide film 
t*^ (4) having excellent dielectric breakdown strength can be uniformly formed. Therefore, the thin film transistor (1) having excellent 
dielectric breakdown strength can be formed at a low temperature with a high-quality oxide film provided thereon. 
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m3]2mmmm^xoxm^\^timmh9i^i^::^i^(D^m (o -mm (v) s^i^mxh 

-So 

2 

2 

(Di-v#tti2|-e$5So 

m7:\2mmmtK^oxmMvfcmmh9i^i^:^^<Dc-vw\^mxh^o 
m8]2m^m^tKj;:<>xm^i^timmh9i^i^:^^K^iir^^-hm^m(sio m 

2 

(D^Mmm-mm^i^mxh^o 

m9-]2m^m^\:mimmvfmmmm(^^^^mmmmmx^^o 
^^irmmmmmx:h^o 

mnm)±wMm^x^xm^\^fcmmh'7>i^::^^icion^mm{c) tmrn (v) t 

2 

Wu^mn^}im^}i(Dmm:^'r^y'7x^^o 

2 
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[m 16] El 1 5(Dmmh9:yi^:^^ K^n^^—hmitm^2oox:-vummm^mm^^ 

m22ih)']:^mMmm(Dmmx(DMos^^^<iy^m:^rMy^-mmmxh^o 
m22(c)]^mmmMmmx(DMos^-r^<^^^m^:i:My^-mmmxh^o 
m22(d)]^mmmmmm-v(DMos^^^<iyi^m^jMy^-mmm'(:h^o 
m22(.ey]:^mMmm<DMmx(DMos^^^<iyi^m^rjmyT^-mmmxh^o 
m22m:^mmmm<DMmx(DMos^^^<iy^mitrMy^-mmmxh^o 
m2z:\:^mmmmmmxnfcMos^^^<^y^(Dm^m (c) -mi^ (v) #-14111 -e^ 

[|l|24]SiO J^(DXPS>^^i5^h7V#ttll|-efe§„ 

2 

[|l|25]SiO J|^^^toMOS«5t^-r:^— K-e(DI-V#ttE|-efe6o 

2 

[El26]Mos«it^V:^— K-e(Dc-v#ttii|-efe;5o 

[iii28]sio m<Dm^mm-mrmi^m'e:h^o 

2 

m29mmmm^xoxmmvtimmhy^^i^:^i^K^n^^-hm^m(siom)(D 

2 

m^tmisio m)(Dxps::^-<^h/i^!m^mxh^o 

2 

[0108] j^T. mm^mmi.xmmKi^^^o 
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[0109] mm<DMmi} 

[Olio] J^T-Cf^. :^mm(DmM<DMmtL.x. yu^zy^^jutimMi^^-^^'^i^^^icmi^ 

mm-r^mmhy^i^::^^ (tft) ^mi^mifxnmir^o ;^^p>a<^#Mh9^i^;^^ 
<Dmi^:ifm(^m^:ifm)it. mim^m^t^mmi^. ^-hm^miit^m^t 

[0111] ^-f . :7u^iyy/wj:m^v'4:^y\^4^icmi^Mm'r;5TFT^m^^<Dmm.^ 
[0112] yu^iyyyuf£mMi^^:^yi^4m^mitir^fchbia-i. PETfi:}£(Dmm!i^(Dmm 

ox:xh^o tt^oT. 7lxdrv'://^/^|g^y^Vp^:/W^^^3ti-^^-^*^ tft^200 

[01 13] tft(;i*dv ^T. ^-hm^tmi^. TFT^mK.fc^mTy<-c:^(D\^mimmir^M. 
(Dm^tmrn^^^-^mx^h^o t^^o-c. cvDis-ci*. TFT^2oor j^T(o<sa-e?i^ 

vomu. mmi^xox^^-hmitm^^fmir^o ^(dtc^^^ cvBmi^xox. 
mvt(Dmm^^-hm^tm^^^ir^t^ m^tm(Dmm'^mi)m^.^<^xi.^% ^(d 



wo 2005/078787 20 PCT/JP2005/002352 

[0115] ^(Dfzjsb^ ^^^(DCY'Dm\z.x.m¥T(D^—vm\:.mt. ^««^fc$-r. 
f^mmm:m.^^^fimz.^ ^^um(DW.^-m'j;L^mhfj:^o y^^^^^/i^^m^y"^ 

[0116] t^^^K cvDmim)^^tifc^-hmitm^. m.^x^hm<ir^t. ^^^mm 

[0117] ^(DX^K. cvornxn. mffaM(D^^—hmi\:m^n^i^x^fj:\^t^^V:b\ 200°c 

[0119] ^(Dx^f£TFT^m^ir^f'^ i^. ^mm<Dmmh9>'i^:^^(Dm^:^^iik (^m^ 

m^x^oxh. ^n'm(Dm\^m\:M^i^-Kj^m^x\'^^o irti:t>-h. ^mm<Dm 
mh^^i^^^i-i. &,m(Dm^ ^mi[:m^mK.fcm^mti:mm9>i^:^^xh^o 

[0120] m^. ^mm(DTFT(Dmm^-^^^xmmir^o 

[0121] 0iic:^i-j;5J-. ^mm(Dj^mK^^mmh9>i^y^i^n'i. m^Mmm2±K. y 

[0122] mmhy^i^^^ixit. i^mi^ms^^vx. y—^mme • Kw>^«^i7r^{^«^ 

[0123] nmV'7i^^J:^^iX\t. ^-Ymi\:M4-t)\ '^mW-m^^WMmi\:.'rh^t\z.i:^^ 



wo 2005/078787 21 PCT/JP2005/002352 

[0124] ^-hm^tmi^. mim^tm(mi(7)it'!7'mitm)4aioxxj^m2mitm(m2(Djt 

(D^^±. mim^tm4atm2mihm4ht^mii\^x\^^o tctdu Wi^<Dx^f,z^ m 
im^tmatm2m^tm4hti'i.mm(Dm^j:^m^t\mmx]^m^tifdh(DXh^ 

mmmi^. m^MK. m^m&(Dm\^^m2m^\:,m4h^mm^fvx\^^o m2mt 
mb\t. ^mi^m^^^Kmm^fix. ^mi^m5t^m^r^m^x\^^o 
[0125] ^^f*jB5«. ^m^i^v=^>'. #H^B«^>y=3^^ mmn^'^^i^v 

[0126] ^^^SSirLT. #?^^v'y=3^^^^v^fc. ^■^^iyV=^>TFTXit. 

[0127] ^^-c. ±M(Di:^Kmm^fh^nm^y^^^^:^^i(onm-^m^. iii2(D3^5gx@ 

. #m6^^cex@{i. ^-Ymi\M4^^mrr^:LU{mi\:.mm^:LU-M2{o) (d)) 

[0128] ^-f . ^^mmm2\Z.^ ::^^<^y^V:y-^m\Z.i:V)^ m^U. IXOdndium Tin Oxide);fe 



wo 2005/078787 22 PCT/JP2005/002352 

[0129] ^v^T. '^-mmtm-ti^x. ^'^^^yv=^>5i^cviDmKxmmir^ (Ei2(b))o 

[0130] m^. ^m^iyv^^^^mutM^Mwrn^. m\:/^wm^m.^ir^o ^<^x 
. ^j^^iyy^t^-si m^mmm<Dm^mKXox. m^ti^x^t^m 

[0131] ^v>T. $e>(c:. #f^^v'y=3>-5i^^^ka{c:j;oT^^kU rmih^^V=^>^4i^ 

^mmmm2:^\pi]icrm^tiyv=^>m42^^^^^^ m2 (d) ) » 02 (d) ri* 

. mwi^M)^^titcr.m^t-yv=^>m4it^M\.fcr.mih-yv=^>m42t^m^\ir^ 

^-^^^^-Lx. ^-hmmst. ^-hmmm4t. '^mi$^m5t^nmir^m2ie)) 

>'(CGv'y=i:/). ^M(A1, Ti, Tat^}£)f^}£-mm\^hfl^o 

[0133] p-cvD^*f;i J;oT. ^^bv-y ^(Dmi\:.^V=^i^nmK 



wo 2005/078787 23 PCT/JP2005/002352 

(EI2(f))o 

[0134] ^<7)M5t;^fefe-ef* . mmmm^2^m^t^mmKmmvx^-hm^tm4^^m.i. 

ffaMfj:^-m^tm^^mx^^o ^tucx*). ^-hm^\:m4^mm\:(.'rfj:ihib. 

itm4j^^7i^nmx:h^o ^fc. m^t\mmi^mmMmm2^mm'r:5t\^mwjt 

m^mu'^mm^'^^mxh^. 
[0136] &.±(Dx^ ^m^^^xit. mi[:mM0.Jiu^n^^tiz.xv). ^—hm^[:m4 
^mmir^^^mmimox. mmi^m~^i:^-hm^tm4^j^m.x^^o ^<^x. 
mmi^(D^\^^-mffamj:^-m^tm^^m.x^:5o ^/c. m^m^m^mi^. 200 

m4(Dm:mii^i^-xm^nmx-^^fz.ib^ m'^mt^^mmm'\&(Dnm:V'7i^^j:^^x 



wo 2005/078787 24 PCT/JP2005/002352 

mmm^ti^fcm^mmt^m^tm^^hm^i^x^^^o ^-hmmm4±ia^. cvd 

2 

2 

[0139] :^mi^:ffm<Dwmw7^xh^^-hm^m4<Dj^)^mmm^rM;m2 

[0140] ;?^M3t;^5feTi*. m^tm^i^Jinti^x. ±K2-D(D^m7i^h^o 
{i)2^mx^-hm^m^nmi-^:^m{2^mmitm)o 

2^mmitm-i. ^^—hmihm4^jfmi-^^m^mmm2^. m&comt^^^^ 
m4m^^t^mmKmm'r^^tKx<^x. mmitm4a^^0.\^fc mmu) 
m2m^m4h^mmm2rM)u ^-hmmm^. ^mmmm'r^:ffmx:h^o 
[0141] 2^mmtmit. mx.it. rnQK^-rmrnxm^ti^i^x^^o mm^. 2^mmt 
m^nDmm(Dmmmxh<o. rr-e«. m^mmm2tf^^^^v=^>mmio±iz. 

m^Mm(Diyv=i>muio m2(Dm^mmu2) m-'^Mm2op%(Di&ms.m 

^tm4o (mi^xxj^m2 (f) <Dmimim4aicmm^^}^\^fcm^. mimim4o 



wo 2005/078787 25 PCT/JP2005/002352 

[0142] 2^mmtmK^n^mir.mi^. mi-m2K^n^^—hm^tm4^^)^ir-<t 

mmmm^2tvxiy]}^>mm^.^mm^i&M&m^mmm^^t^mm\^mm 

[0143] — ^2x@{i. mimtm4a^^mvti^^v=^>^mu^. mmn^^hMmm. 

[0144] j;5 ^g:i^s;ei-£>ift«s-^^. mm(Dm^j:^mit^^mK^ m^mmm2^ 
miim)(Dmimtm4a^m)^^ti^o ^l-x. mm&(Dm^t\^mmKx^m^tx 

[0145] 2mmmihmicx^±mmim^m.jmxi'i.±mi&ms.m^ti^mm<Dmm^K 

immm^x^. mim(Dmimim4a^m^i.fc^. ^m>mm(7)mm&mimm 
m^xv). m2m^m4h^j^mu i^-^j:^-hmmm4^Mmx^:6o 
[0146] 2mmm^tmKx^±mm^mMmr.mt. ±mi&mmm<mmm^Mmi^x. 
±mMmmmi[:^mmtir^^thx^^o m3<Dmmxi-i. i&mmmit^mmso 
m<Dm—^MW2ot. mm&m^h^mm6om(Dm2mmw5ot^miirx\^^^o - 
tiicMu i&mmmimmm3o^. mmmmimmm60(Dmmi£.xumirtii^^ 
m2mmm5o^^yf^tfj:^o ^<z)fcfe. 2mmm^tmicx^m^\:.m^mjm^n^m 
^m^i^M(Dmm^mmitx^^. 



wo 2005/078787 26 PCT/JP2005/002352 

[0147] ^r. 2^mm^hmiiC-^^ ^t. Md^m^mifx^himmicmmir^o 2mmm^t 

{;iio^^§»L. 1112(c) K^irX^ts:r.m^tiyV=^i^m4i^M)^Vfco ^/c. 

•So 

[0148] ^cc:j3. ^sms^^btt^^^ai!}* . ^sms-e^^b;^<©§iiv mm mih^mm) -e^^ 

^fflv^/co mimihm4a(Dmm^. i. inm^bf-o 
[0149] j^v 1112 (d) -e(*. 02 (c) (Dxm-e. iimi[:iyv=^>m4i^M)^\^fcm^mm 

rmitiyv=^>m42t^'^^^^v=^>5it(D^mi'i. mi^m^x^^o ^(ormit^^ 
v=i:ym4i-42i^K mim^m4a-m2m^tm4htm^ ^mmcy-hm^m4tf£ 

§o irfj:^ib. iim^t-yv=^:^m4i'42i^. M^m\a^mim^tm4atm2mitm4h 

i»(D^^>fk^>y3>'j^(<$^-h^^bl^4)-efc^o ^^-cf*. ?t 

mmm^io^mtL.fco ^(dxdk. mim^tm4ei^Mm\^fc^mmmm2^. mm 

mmit^mme {zio^^mmmvm 2 (d) fc^-r j;5^^-^^b^>y =i>'jgg4 1 • 42^i^ 

—KMmi^fCo ^r-ef*. n^'fbv'y='^J8^41-42(^'^tf-J|^i?^. lOnm^bfCo 
[0151] ^V^T. B'f^(Dgfe^fi-X@:}oJ:t/^MXe^^Jfebfcm. limihiy]}=^>m41±1iC 



wo 2005/078787 27 PCT/JP2005/002352 

[0152] -^(D^, 02 (e) (Dx^ ^—hmmu^mm<DMm^^-^^—=->^\^x. ^—w-^ 

[0154] ^(Dmmhy>^i^:^^n. m3\z.^irX^lc^ ^'^t^^-f^^^y^mAi^m^M) 

[0155] MFd-e{i. M^as^2^mS(50M^^§5i^^^lgt-S«-r^^i:t- 

M^S^«2{;i2^p^T% iim^tiy]}=iiymi-42^^f^L,X\^^o irf^^ib. 

MMffls«2(;i. ms4o% (wt) (Dmmyi^mm mmm(Dm^[:\^mm) ^mm^^ 

im^tm4a^Mmir^<DKm^^^fcm&4o% (wt) si±(Dmmm<Dmm7i^mm m 
mi[:m4h^M}^ir^jinti^x'o.mm9>i^^^<D^—hmi[:m4^mm.ir^r. 

[0156] *fc. ^(DX^iZ.VXj^m.\^fcmmh9l^i^:^^it. m3(DC-V<l^\^m^^hhi^^^^X 

{cm\^x^m\^fcMos^^y<>^^(D]}—^'mu^m^'\^tmu&^j:\^ ^u^^tii^± 
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[0158] fj:^^ ^mm(Dmi\:^mm'^ti\'imi\^^^i^tvx^ mm4o% (wt) (Dmmyi^m 

m&(Dm\^'h(Dx^^^t:^m'^'L^\ mm&(Dmm^m\^tn^. x^x^^^t 
[0160] :^mmmmxu. mm&<Dm^timm^fcumimm.w^ti.x. mmmm 



wo 2005/078787 29 PCT/JP2005/002352 

[0162] w^-r^xDK. i&mm<Dm^t^mmKx^x^^^n^mi(D^\:^m^tm( 
-'mmskm<Dit^mim^^mx^^o 

timfcufci&m&m^t^mm3o:isxuMm&.m^h^mmo(2mm(Dm&(Dm^t 
tiKm:&^th^h(Dxnf£<^ mK.it^ ±m^m&^^hmm&^^^m(2mmi^± 

[0164] *fc. m^t^mm(Dmm^i&M&^^hMm&^Mmm^±^^^xhx\^\ o^«9 

[0165] irti:t>ib. m^mmm(Dmm^i&mm^^hmmm-^mmm^±m^^m-^. ± 

mx\ ±m^mmm^m<Dm^mmm^. ^mmmimmir^^ticx^. mm^t 
m±i^m2m^m^^)^i-^jmt^t<f:i7mtv^^^o 
[0166] ^(D^mxi^^ ^-f . ^mm&^m(Dmiti^mm^m\^^xmimitm^^f^ir^ 



wo 2005/078787 30 PCT/JP2005/002352 

[0167] Wi^-r^x^i^. &m^mi[:^mmi^mmi^fc'mmx\ m^[:^mm<Dmm^i&m 

^t^m^tm^j^^ir^^zt^^x^^o 
[0168] /^:io. ±mi&m&^xximm&com^tm^mii. ^^tijcD^tv ^mitm m^.i-t. 

z.htmi^\j^\ ^t^(-j:>9. 2oo°c]^-rx(Ditmkitm(D'f^mt^^mtfi:^o ^^ox 

(Dm:M^i^n^T¥Tm^m^hmm\^m^'r^^tt>^x^^. 
[0169] ^mmMmx^i. ±3^(Drmi\:^y^^^i^mAi-A2{z.n\^x^ mm^^t^n^w-^, t 

2 

[0170] m^ti[:^m^miti. m^^m^a^. ^(Dia^cu^^c-r. mimtmmt(D^rm 

m^yi^^m(Dsmm^^(D^:f7m^m±ir^m^Kmtix\^^. ^(Dtcisb. m^t 
Kmrn-^mxh^o 

[0171] ^(DX^ic^ m^tmmi^^ h9>'i^:^^^mi^'m^tir^ti^(Di-D(D^mxm. ^(d 



wo 2005/078787 31 PCT/JP2005/002352 

[0172] ^cC*5. r^^b^a-r^j ti-i. ^mvfc~m^t^^v=i>m4i -42 (it^m^tm) (D{i^ 
[0173] mt^Mtx^xn,. T^^^=-T (NH ) ^^b, (N o) mt. —mt^M (no 

3 2 

2 

2 

[0175] /ce*5, _hWB(DUJ.gg-e{* , hm^3^LTT7V5:^'>A^ffiV ^fzJ)^^ ^MI^^^ 
tfJ^^LTf*. T/V5:^t>i., -v'i^^^^/i^A, ^-y^;v, ^nJ^, ^■^^i^'^A, 



wo 2005/078787 32 PCT/JP2005/002352 

[0176] ^/c. ^mm^mx^T^^tc^jim^. ^^9y^m^±-^PETfj:}£<Dmu±ii^^'^Mi 
m^^^w =3^^^^v ^«#^«^/y=I^^?l^^LT. mmh^^yi^:^^ (tft) 

[0178] _h^l(D#x@(i. ^j^h^>'i^;^i5^^M3gi-§^^(clSb'f . ±m.mMm 

meg (LSI). 0ijx.fi. y'^^y^^^?i^vm(D?i^v(Dmmmum^m^ir^T^n. mo 

=^>mmmm&^±^x^^) „ 

[0180] ^/c. 2^pg^>fb^-e}i. M^as^^^g;|gi^:j3 J;t/i^m-S^^btt^|g30 • 60t;i 

[0181] J^T. M5t0!lt-J:>9. ;*:^0J^$^l;ii^^fe:|}fc0J«:55, ^mn\t:Lfh\z.mMtfh 

^h(DX\t.f::\\ 
[0182] CMat^-Il] 

2 
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2 

^^^tffiB4o% (wt) (Dmm7i(.mmi^W:m\^fci^^^ mmmmsx m (D^mm 
^t^m^mx^hm^^ ^sio m42^M^i.fc (^mms.5nm) ^ 

2 

[0185] ±mmiRxfm2(D^m^tmmimii3xxim2(Dit^mi\:mmmrM)-r:^i~i. 

2 

(75_h|ESiO m41-dmmtfJ:^X. SiO JI^42(^2(D>fl:^^^l::J^)^?l^^-r§5g^ 

2 2 

[0186] BI4(*. _h|B(Dz:^|5tJ;ij;§5^^^{bj^@-e?l^^$tbfcSiO mi -42 (^l::^^^b 

2 

J^) (DXPS><>^:^h/V#tig|^^L. ifeV >27^(Dfc°— i^:$Sixy3^S;K^^^>(DSi (2p) fL 

mxWcm^titi^m.^KJ;:^h(D, tI(DjSv>t— i^;$s_h|EsiO Il41-42^^^>^tfem^ 

2 

tL§^«^(-J;§ti(Z)-eS>So ^nh(D\f—^(Dmm^1k&it^^h. _hfBSiO ^41-42 

2 

[0187] ^tiicMi^x. mi(D^t^mim(Dj^mti:i.x\ ^m^h±mm2(Dit^m^tm(D 

2 

[0188] 05}*. ±m(Dr.^mi^X^mmm^tmnxntl, J^i?3.5nm(DSiO 1^41 -42^ 

2 

#oMOS#|at^^:^— KC>, PMAMStff^T*OI-V#'|4|l|-efc§o -ttf*, MOS 

«3g^V:t— mt^^*^**. 7K^#H^4'250°C-ePMAMa^ii-rri:(3:J;oT. 
Ji|ixWT>^lv:Jo j;t/j^/WT;^-lvo^(Dy— i^^m^J^^SJ*. ^tL-?"tLl x io"^A/ 

cm^*3j;TJ?2 X 10"^A/cm^^/^«9. PMA^3gtu(D^tb-?*ttl X 10"^A/cm^*3j:t;?7 

X io~''AXcrn(D^m.^^hv—i^mmmmif)mmKm{i^i^ti^t^^vxv 

[0189] mei^. ±m.(Dr.!^mi^X^i^^mtmUXntc3.5nm(Dmm(DSiO |^41-42^ 
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MA^m^mir^tKx^. ±7^(Dmit^^Kmmu ^fct;^^i^^>-;^t>(s^A/^v^< 

[0190] ^(D^Jfe^J-ri*. J|^jf:3.5nmCDSiO Jj^41 •42_hlciy— hm^3^?l^^LT. ^(D 

2 



2 

[0191] iii7{*. mi(D^t^m^tm(Dj^^tvx. ^^y^t^^n^, mffi^;tip^b/ccv>« 

2.22Xl0^^i^^/cm^(DSiO J^(01(D'fb#^^bl^)41^if:$l. lmniZ.Mm\^X. 

2 

2 

SiO ll41-42(Dj^jf:^(DM#.^^bytt)(D^^feSo SiO J^41 •42(7)|Iif:tt?l«B# 

2 2 

r^l;i>CtL-Ct5{mi^e^(-J#;(JPbT. 10nmJ^_h(Dj^j?:^#oSiO J|^41-42ti?l^^ 

2 

^y:^T^yzfxmm^^^t(Dmi^. i&m&^^hmm&^^i^mxm'^m'omK.^^ 
h^\^^iti&m^^^hmmm^mmmi^mK.^^t. mK.it. 40% (wt) (Dmrny^ 
mmimm\^xmm^m^mm\^f:i^^mmmm68% (wt) (D^mmmyi^mm m 

[0193] mmm 



wo 2005/078787 35 PCT/JP2005/002352 

2 

2 

[0195] ±tBM3tf?!ll^r^«(ll|2(a)-|l|2(f)#M) f-. mi(^{[^^^^bJ3g(^?f^j?fe^ 
b-C. ^;K-h<^#M^v'!J='^S^. «JE^;!JP^L/^V^-C:\ 40% (wt) (DSi^^^lS 
(;i?Sb-C(^$-^T). SiO Jl^at^^^^bil^)41^1¥$l. lnmJ;i?l^^Lfc(|g|2(c) 

2 

)o 

[0196] ^\^x\ m2(Djt^m^tm(Dj^ii^ti.x. ±mmicoit'j'mitm(sio ii4i)^# 

2 

i^l^CSiO )^^^ir^^tX\ :^i?:^25nm(DSiO J^l-42(>fb#^{bJ^)^^ 

2 2 

-{^:jf^^Lfc(ll|2(d))o 

[0197] ^(DM^h. m^wntmm. ±^(Dmi&xfm2(D^h^m^m^^m.-r^^m^h 
i^^^acT. :ft^?](D4o% (wt) (Dmm7Kmm^x^m^tif:imi(o^h^m^tm(D 

2 

J^^^^i^^7)i£v^(J^^^^S2.22X 10^^I^^/cm^@i^), iifB^KD^b'^^fkHcD 

SiO m4i7immtf£^x^ m2(D^t^m^tm42^j^^'r^mmmmm^mn\^ 

2 

-C. mi(D^b#^^l:mi9^>^i^b^gS<Di^V>(ig^^^gS2.34X lO^^i^^^/cm^S) , 

mi<7)^t^mimx'ohm\^^m2<D^[:^m^tmsio m42)m^m:^ti^o 

2 

[0198] ovN-e. ^(D-^^bv'y=3>^iiiab'^i^^bsio ii)±{c^^-h««3(DM3^4^j^Kii^b 

2 

fco ^<D^^. mm(Dj^m^^<i^—^>'^^i^x. ^—hmm3^^^i-^^tx\ mos 

^^-^^-^v-^^^otb/c (EI2 (f) ) „ 

[0199] mMm2xnhtitiMos^^^<iy^(Dm^m-±. \^'rfii^±m(DmMmi(Dm^ 



wo 2005/078787 



36 



PCT/JP2005/002352 



2 

zkmrnMnm^^ (lsd ^mmw^f^^^:^ (ccd) fi:E\m\^^^tf)^x^^o 
>'fe6v^^*#^«v'y=l>'. cGv'y=i>'(j*j^l^^^#v'y=i>') {c:j;o-c»Mh^>'v? 

2 

^mm^ (LSI) . *3 j:tj?s#M^^> (ccd) f^Exco^—vmum^m mm 

[0205] Mat^[l2-C1i. Jh^(Z)n^jb^>y=i>'J|^15(D?f^^t^jjPX.r. ^ffi^-cD^^bv-y^J^- 
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2 

[0206] (2)m)^mnm 

[0207] «j£^;(jp&(i. m^\i. mio\z.^irmuxn^^t^)^x^^o niiofi, m±.mw 

=^>mmu^. mM4^mm\^x. iyv=^>mmitmmwi2pHKmw:\^fcM\^m 

[0208] mj^mnmi^x^m^tm^miim^. mi'm2J,c^n^^—hmimm4^j^^ir 
-<t^mmmm2Km}±^m\ivxn% mx.i^. mmmmu27!)mmi^mmx^ 
flit. '^mi^mBicmm^mwu mmmmm-;^^mmi^mmx^ti\t^ s^^as 
m2i:im)^^WMirthit. ^'-hmmsmmi^^^-hmitm4^nmx^^o mmiM 
mm^mmi^^mxh^m^. ^(Dmm\^mM^K m^ti^mmi^x^xmim^ 
Mm'r:5mM^^hfj:^h<Dx:hrn^. m^Mmm2mmi^h. ^-mitm^^mm 

[0209] j^T. «i±Mfefet-ov>T. Mi^m^mfx^hi^mmKm.m'r^o m)±mm 
xi^. m2(h)<DXMxmmi.tim^Mm^2iiyv=^:ymmii)^. mmy^xs^m 

mm.i4^mcx, ^mwi2f^icmui^fcM\^'m.mi5t(Dmxiov(DAE(D'mf±^w 
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[0210] ^(Dt^(D±m^^Mmm2^(Dmj^mn(Dmi^it, Mmum7i)^2oox:j^-rKm^ 
m^tix\^^t^(Dum^M^vxmmir^o -m^mif^t. ±mmm:Mmm(D 

nmm(DM\^Mmt(Dmx\ ±m^^Mmu2(Dmi^jEm^(Dmio^/^h(Dmm ( 
iiLgK-eioov*«) xmmu ±mmmmmi^Mmoi/d(Dmmyi^mm(Dm^xi-i 
mM5—2ov<Dmmxm'^m^'r^<7)7i^x\^\ ^(Dm)^mMi^xv). m^m^\m(D 

o~^o¥rf^}fcom4:^^^'ttii'i9i^^7i^^^. ^i^Mi-yv=^^^5imm^B\^^yi.^thx 

[0211] /^5b\ ±MW.^MMm2^(D'm)±.mw(Dm^u. z.fh\z.^'mML^mvi'r^:itK^ 
MMM«2-^cD«jE^;up^5f^v>(o^«9. mmmmt^m)(D}i^\z.h. mm^i:.^ 

#^^v'y=t>'51^®f;iflj5febfc^>fba{c:j;«9#fg^v'y='^^51^ffi-ef*^^ 

it^^J^lymA2(DJ^^t,^-h^t^h. #*^flljv'yr3^51^B-e(D^b'^^{bi^<^^ft^ 

^^^[^^>'y='>'j^2(D^;g^;^;tT.^^iffi^^2^^iffiW2ctJ<D^^t:tt^3;?)^ 
[0212] ^T. -^^b^>y=3>-|l41_h{^^-h«»4-(DllI^?f^^LfCo ^(D^- 

mKXJomw-m2oonrD.\zMWrr^^tx^m\^f^ (j^t. ^(^^(d^mms^^^ 
:L(D^—vwmm^\\^x^ ^'i^^Bz^v^>'Wm(M)^Hm-^^xm\^^^thx 
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[0213] ^(Dm. m2 (e) ^—hmmu^^m(DMm^^^^—=-i^^\^x^ ^—v^< 
[0214] wm^. p-cvD&tcj;o-r. mtiyv=^>mm^)^m\^. ^(Dmtiyv=^>mm^ 

[0216] in 1 1 {i. mffi^;()P&'e#fcMOSh9^v?;5<.^(D#m^* (c) i:^;()pmffi (v) t(D 

[0217] ^fc. _h^<DMOS^-Y^-?v^^fi, |l|ll(DC-V#'|4|l|;0^^t>t);0^§J;5^-^ i^^fl; 
[0218] /^:}o. ±M(Dmnx\^^ ^'fb'l4^IS*/cfi^^btt^#:^L-C. 5i^lSSl^/K^ 

mt\^m^i^fznmt'&m,w-n. mkxm^^xh. mi-^mxm\^xhi:\\ rtt^oo 
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[0219] m^t^mmtvxmmykmm^m^^^^m^i^. mmm&^n— 65% mm^. ^ 

o 

[0220] ^/c. mmm<Dmi[:^mm. t^f^n^ mmmm^Q5% (wt) ^m^^mm&. m 

f:>-h^m \t^fi^f\Mm^~M\z.m^ rmi\:.^v^iymAi-A2(D)^^(Dmm^ 

[0221] -^LT. ^fhhnM^. ^fj:f^^mt^^w-x^m^^mi\:.ti-h^-h^fc.^. ^(dm^ 

mK\x ^^^iyv=^>5i(Dmm) KrM^t^^v=^>m4i'42^mm'r^^tii^x^ 
§0 ^(DM^. ^mMmu2(Du&itm'^mmir^^t^^x^^o i^^^u m^mmm. 

[0222] *fc. ±m<Dmih^mmi£fti^t(Dm.i^(D ^px^. mmm<Dmih^mmi^±\^m 
^t^^m^. ^mmj^mxm\^f'mmt7Kt(D^mm^mx^^^mmm. mmt 
7Kt(D^m>u-^!i^xh^^m>mm. ^xxfm^mmt7Kt(7)^mu^^xh^^m> 
mMmm(Dm^^hmittifc{i^ts:<thi-^xh^m^i^. m^mit^^m<. ^mm 
Kx^mim(Dj^m^<'^K»mxh^o ^nh<D^m>mi-^m\-i. m^Mmu2^<D 
m\im}±^m<xh imw^m7!)^'^T^xh^xw > m^tmMfi^rn^j:hm^nhti 

[0223] ^<Dx^ t^. mjE^;!)p&Ti* . ±mm^t^mm~^t:i^^<DM.mK *»m^<^* 

mm^mx^h^^mmm. Ti^tcD^mm^mx^h^^mmm. :isxnyi<t(D^mmi 
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[0224] ±m(Dnm-^i-i. m}^mmKx^m^tm^mrM^. mm<Dm&<Dmm:^m 

^X@(^J;o-cfT5i^t-et5o 

[0226] mm(D2mmm^tm(Dm^tm^!^jmtmmi^. mm(Dm^(Dmffam 

mffaM<7)r.mi[:^yv=^>m4i'42^j^0.x^^o «^o-c. mx.it. umit^yv^^^m 

i.xmmir^fcii>. m.^(Dmmmx^hmmt mx.itmrmi^r) ^^-^mxh^o 
[0227] $f:>(^. m^. fBiJin^^m>m&^m. m2iin^^mmm<Dm^[:^mm^fc}-i 

— )/55#:&i-§^i©x^{bv'y3^j^4i^?i^^T'#6o -^UT. ^2X@-e{*. mi 
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[0228] /^*5, ^ix@*D j;u?^2x@(*. i&mm m^\.<i-i^mmm^m) mmm. ( 
0*L<f^#»^iS) t(D2mm(Dm^t\mm^tii-i^(DM.i^^mmi^x. 

K^^-r^, mmm^m2\z.m)^^mw'r^^t\z.i:.v). mm^(Dmiitnx^^o~^ 
[0230] mjE^;!jDfe-t?t>. _h^(Dn^>fbv/y=i>-j^i .42(c^b-r. mtmm.^n^mt'x. 

2 
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2 

[0232] rtbj^^b. ^mm^m(Dr.m^h-yv=^xsio )m4i •42fi. i« .as-efea/cfe. 

2 

xMmut.h(Dich mmi^mmx^^o 

vxm^^i^v=^i^mmii^m\^^xMos^^^<^y^^m^ir^mxMmi^fc^>. ± 
. #^ffv'y=i^. ^b6v^^icG^/y=3>'(3^^^5^^^J?■^/y=l>')^?l^^LT. ^(dx^ 

fj:WR^mir^mmh9iy^^:^^ (TFT) ^Jl^^-TS^^liitijlffl-e^So 
[0234] ^hK. :^mmnmxi^. i^-/^^^{b^>-y=3>'|t41 •42;i5#^,tL§/c>6. _htB^^ 

-^ib>^y=3^ii4i '42f^E(DM^un(DmBJm:. was«2^#^^i/y=3^ 

[0235] _h^&<D#x®{*. ^m^w-mm.h\.x^ nmv'7i^^j:^^^m:i^'r^m^Km 
'm^f\.h^(Dxnfi:\\ fi:^. ^mmmmx\'mmv'7i^i^y^^^m\^ii^^fc'b\ n 
jj^h^^v^^iS? (TFT) (D^—vmB.m:r^m.-ir^m^. ^(Dmmrmi\:.^'^^iymh 
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wmmmM^ (LSI) ^mm^^^^^^:^ (ccd) ^ccif i^i^ v ^^s^^^^-c^So ^fc. 

[0236] M^Sffl^^^bT. :^$^^^>y=3^co^>y=i^^^^ffi V > 

v^y^j^^. v^y=i>-.y/w^«>A;fe^*-e»j|^h^>'v^;^i5^ (tft) 

t^mtVXl-i^ T/V5^'?A. '.'i/^^^v'i^A, iJ^n-t., x■?^v?T>i^, i5?>' 

[0239] fj:^. mmmnmt. mM<Dmmm^tmtxit. }^r<Dx^tj:m\^ ^^m^o 
[0240] ^mmmm^m\ii.fciikmx\ ^(D^mi^mmKm^m^m^ir^:^m 

x(D^^mw-f^^<D4:t>(D^m^. mm^^Mm-r^^tic^^x. ^mw-mmi^m 
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[0241] m^\^. mmm^tm^xvsmmKSio m^^mir^m^. smm^(Dmmmua 

2 

2 

2 

O J^^®ii^<o -^TbT. SiO j^^B(DSiV:^:/(D^>fl::(^j;oT. SiO il^^ffiiilS 

2 2 2 

iO J|^^?l^^i-^o o^J9. ^^^^bfe-e«. SiO J|^<Z)^;R{*, SiO Jj^^ffiT'T^r^ 

2 2 2 

o irts:t>ib. mmm^tx-i^^ SiO mmmKsi'^:t:y^m<^tKXox^ sio 

2 2 

s;Kt-sio jj^^ji^^-rs^-^. sis^-^<D«ffiS]>[jpf-j;«9. m^t^^mmt^^mm 

2 

^m-r:^>(o")^^5Sim^^^^^<^?stt«(^^ka) si^+^^ffitc^j^fei-So ^ 

(Dm^mi^. SiO /SiS;K<^#®i-#»3b. SiSm^HJ^^bTSiO 

2 2 

ffi(si^^^sio mt(D^m) o~4:t>^mmm^^j:t^(Dm^tm^m\^^x\^^o 

2 

m<^X. SiO mm^m.^. ±Mm\:M(D-(:t:y-^tzJityx^^;v^^^ SiS«ffi(Si 

2 

s^^sio m:t(D^m)(DSi^mi\7r^^t\^xy)^ sio j^^?i^^i-§o o^«9. sio 

2 2 2 

M<D^Afi. SiO J|^^ffiTi*/^<. SiK^^B(Si^«^SiO mt(D!^m)Xl^^^ 

2 2 

o irf£t>ib. ^^m:fjm:X\^^ SiS^K^® (SiS^K^SiO mt(D:^m) i^m^tUM 

2 

:t>^-^tii-i^i:^^ju^m<^ticX^X^ Si^tS^fi (SiX^^SiO mt(D^mX\ 

2 

[0243] :l(dx^ :^Mm:ffmx\'i. mmi^mm c^mi^m^m^mt<D^m) xm^t 
R}^^^m^^(DKMu mmm^tmxit^ m^tmmmxm^tRf^^Tim^^o t^^or. 

:^mm:f7mtmmm^tmtxi^. ^t'^m^tm(Dmnm^L:dmf^^o mm 
m^txit. ^m^^h. mmti^RMmi^m^\:.m^mm^inx\^^<<Di^M\^x. im 
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[0245] _hfB#^¥3-6826-^<i^f#-ci-i. ^^]}=i>mummi^. i&mmx-m^tm^ 

[0248] ij;iT. «JE^^JB^£^;lov^T$b^^lP^^;l^Ki-6^5^ ifmnnz.fh 

[0249] [Mit^!j3] 

[0250] It^^Tl^a^^lO Q cm-e, ffi;^^* (100) OnMiXy=3^^!>^— M^ORCA?5fe# 

3 

2 

[0251] EI12«. PP;!]Pmffi^^-^^^— iJ'^bT. MSBtr^ (^) ^SiO J^41 • 42(^11/? (nm) 
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2 

2 

2 

2 

2 

t^htl^o /c/cb. -?rOV^-f tLCD^-a-ti. SiO J|^42(5D^;ft(i. SiO /Si#ffi(# 

2 2 

[0252] :i<Dm^mi^x^t. m^mmm2^<Dmwn&^ioviz.m^vfcm^. sio ji^4 

2 

— SOnmCDSiO m41'42^j^)^ir^:z.th-['^K'pSmXh^o 

2 

[0253] |1|13{*, _h|BSiO ^41'42±KWM0.^Inm(DT/^^^^^J^MM(^—hMM3)^ 

2 

?l^^b-C. Al/SiO /'Si(100)«at<D#|^h^:/^^>^^(MOSy-f:^— KC:^-^^-?^^ 

2 

i?^))i:bT. ±tBPP;l3P«i±5V, 605>(MfflR#rHl)Tl#fcSiO liI(D:^^<Z)MOSy-r 

2 

Kt-J;6m^-mffi(i-v)#tti2|-efe;5o i(50i:#<DSio j|^i-42CDi?:$fi. si 

2 

O JI^41-42CDJtfim*^3.9i!^SL-C, S^^»-mff(C-V)^*{c:J;t9a!lSbfc^ 

2 

^^5. ^6.1nm-e$)ofCo ^fc. JifBSiO J|^41-42_h(Oy— bm^^{;i4V*5j;tJ?-4V 

2 

Ayciaxh'o. m^xnmi^fcsio m4i'42xh^ichi^h'r. iti^mi&^^i^x 

2 

[0254] 014}*, ^;!jP«ff5V, lOV, 15V^XXf20V(D^tl^Mj^)j^l.fcSiO Jj^lclo 

2 

v^T. ^(DSio m^(Dmmii&^5Mvxcm\z.mmvfcm(Dmmh9>i^:^^x(D 

2 

y-i^m^^S^sio j|^if:^(DM#^9^^^-At^:/a5/hLfc^Pli|-efc5o ^aobfc 

2 

[0255] HIS}*, 0.01^/V<Daiii^^^(HClO )7KMW^X^mmmU2K10V(Dmj^^ 

4 

10^mWlJair^^tiZ.X^X^)^VfcSiO m41 •42^W-z>mmh'7>'>^y^i^(Dl-V 
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2 

3V(D^m&^mwi.fcm(Dv—^mm^&i-i. ^n^ti. 7xlo"^A/cm^ sxi 

^3feM^^^^^h^l-'(XPS: X-ray photoelectron spectrum) S!j:g:Soj;t/C-V#tt;5^ 
hMi^fcSiO mm~i. 8.5nm(XPS):ioj;t;?6.7nm(C-V)-efco/Co 

2 

[0256] i^_hJ*HNO 7K^^Xf*HCl Ti^mW^ X^^^VtiSiO J^l '42KT^—/l^m 

3 4 2 

2 

Ma (post-oxidation anneaIing-J^T^ POA^Mt\^^^)^Mir:itl(CX^X. ^Ti^ 

[0257] Eii6:j3j;u?igi7fi. ±m(Do.oi^/v(DmMmm(iicio )7Kmw^xMmmm 

4 

2 

iBsio m4i'42±(D^—hm.mi^4v^xxf-4V(D^m)^^wMi.fz.m<DV—i^n. 

2 

[0258] Micl, 7— y ^^^^(D^IDI (FT-IR) 200X:X(Dm^MiCX^XSi 

2 

[0259] XPSil!)^^^^>^2s?)fcSiO j^<DJi:^{i8.5nm-C\ B^Mmt^^[:i'ifj:^^7!)^. c-v 

2 

2 

2 

2 

a=^f;i{*H o^mm\^xitwnmf)mmi^ti^ticx^tmx.tbti^o 

2 

[0260] |l|18:}oJ:t/|l|19fi. l^/KD5i^(HNO )7kWm^. WMM.)±20VXj^}3^]^tiS 
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2 

2 2 

[0261] — OU4:t>'\^. **#H^cti200°C-t?(DPOAMffl. fe^V ^f^^— hftW^j^fe 
^(^l^^a(post-metaUization annealing-ja/.T. PMA^ai:V^5)'C|^^$tl/^ri: 
^mmb/ccD-e. _hfE^Ma^7K^#H^ff'2OO'C-ellJgi-6ri:;05;^c5>T-*5J;t;? 

[0263] i^±(dxd m^m^f^Jin immmm. ^xx^^ 2^}mmtm) ri*. m^m 
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[0266] ^^T\ mi^m^tU] ti-i. mn(Dmm (o ) jt-<T. ^k^H^s^^^^u^i-v > 

2 

mm(D3mmmm^m&L^x^mi-^immmm^.^ti^mm^m-(:t>^(o 

2 2 3 

[0267] */c. ^m\^m^tm^^t?mit\^mmtn. ±mm\^m^tm^^t?m^xh^. 

[0268] 7fe*D\ ^^btt^l^<z)^iS{*. ^«j;i^b#^^[:i^^?i^^-e#^@S<^liS-efetvfi 
a:<. i[:^m^m(Dmm^ti'^ir^mt(D:^ti^ir:^) icX<^xm^i:^o mmmx:h 

[0269] ;$:M5t;^&-e«. ih^m^tm^^^ir^tmm\ mmi^. ^^^-^v=^iy. 
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^m^mtifcmm\^(Dm^ ^m&M^^r-mit^>])=^>m^. it'^m^tmt^^xmK.tc 

[0270] ^^^iyv=^>(^v^^v=^i^) f*. ^—hnmumtvx. ^/u^r^^^-m^mmx 
^^Mxmtix\^^^o ^(Dti^, ^^^^y^)=iiy^^—vwmt\^x. mm^^^t\tm 

^ti^^K cvDmxu. m—ti:mitm^M^ir^^t7immxh^o ^<^/cfe. 

>'i^:^^(Dx^—m(^mmi\:.^mm'r^:ztnx^f£\^\ m^. mmi^mm^n^iyv 
^^^iyv='>u. cvumKx<>x. mm±i^mm\^xj^m^th^o ^(Dtzjsb, mm 
[0271] ^fc. mmh^>^i^^^}-i. mmi^<7)m^ ^nshMts:^^-hmi\:m^mK.r:im\^m^j: 

j:oT. m-m'^mmt^'^'&x^fzM^mm.^^^xt^o 
[0272] 7fe*D. ^mtijmK^m±MmitmmmrM.\'^. m^\^. mtm(D^m.:fjmh 

[0273] ^^x\ ^(Dx^f£^^~fj:^-hm^tm\^ML^x^ mmmmm^^nx'^f'i^2m 
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[0274] mx.i^. cvnmmi^xoxMm^titi^i^-ti:m^tmKML.x^ mib 

^miti7mK^iir^mitmM^r.n(DmtM^mir^tKx<>x. ^i^-:^j:m^[:m(D 

[0275] irfj:t>ib. mm. TFTm(Dh'7>i^y^^(Dmi\:.mmx.it. ^—hmitm) f*. cvd 

. ^^M^m^fix\^hmi\:M(D^nm\^. ^^i^xh^o 

^'i4^^b«^'^ti'^?gi^g««o ^tiK^y). m^ttj(D^ 

^t^^x^. mm\^(Dm^^mim^^^x^^o 
[0277] ±m(Dnmxi'i. ^t^m^h^ti^x. mzmm\±^m^timc. mffaW-m 

^mKhmm-^mxh^o 

(D±^:^^m^mmm(Dm&'^. ^(Di:n(7)mmmm^^mir^^tKx<^x. 
^mi[:m(Dmmmmh'^mxh^o ±fE(Dj;5t-. mimMj^nnxi-i. m^uM 
f^^t^m^tm^^mx^^triii). ^\:.^m^tm<Dmm^h^^'^mxh^o ^^x. mm 

[0279] [^5tF[|4] 
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=a^ji^42) ^j^^i^fcm^ mmm^t) t. 40% (wt) (DmmyKmmt^mmmTK 

[0280] mumtxn. . -R.cAmwut.^m:. 4o^t%mm^iowi^ 

m-r^o -^<^^. -^o^^^au/c^. mm^^^m'^mtf^^-^xmmir^o ^ 

[0281] ^mmm^txit^ *-r. KCAmi^i^tcm^^. 40wt%5g^{;iio^§it-r 

[0282] ^(DX9K\^x^)^i.fz.r.mit-y]}=^:y^^itm^fct^^. msoK^-rx^K, m 

mm^txi^^mnmnm(Dr.m^tiyv=^i^m\.^^M^^M^^<>fco 
[0283] *fc. Ei29f^^-rj;5t-. mmm^tKx^TFT^m^mmm(Dmitxi^. ^mmm 

^t(Dm^xvhmmmxm\^^^t^m^m^m}j^ir:5^ti)^psmx^ofc. 
[0284] :^^mi'i±mi.f^mm^miz:mm^Mi><DXi'ifj:<. mMmi^^i^tcmrnxm 

^ (Dm^^^'^mxm^ mMmm^^tifc^mm^m^m'ms.y^^iy^xmh 

ti^mmnmic-D\^x'h^mm(D^m^^mmi^^'^ti^o 
[0285] mMm^M2i 

^mn(D-mm^-mK^\t^xm2iti:\^\^m2SKm^\^xnm'r^t)^'r<7)mx> 

-e^So j^TTi*. ^y^):=^>mmAiKrmit^^:)^i^^^i:.x:^wmtmm^fhXf^^ 

Mos^^^<^^^(Dm^iom^m\^mfxmmir^o ^^^^ ^mm\t. rt^t-ps^s 
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[0287] ^mm(Dm2(Dmm^mtvx^ ^^v=i>mmc^mm ±Kr.m^t^^v=^ 
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^m(Dmm:^m^mm'r^m^mmm^^m^vx\ 
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^^Xi-i. iyV=i>'mmiiU^U. i:b^g^;OSio— i5Qcm. ®;^fiz:(ioo)(DP?f^S« 

i/lJ=i>'^^lll(D— ;^<DffitC, 5>tl^i^ll2i!L-r. LOCOS (local oxidation 

of silicon) ^mxi¥ibti^rm^tiyv=^>m^m5oonm(Dmmx^mvtio ^(D^m 
^nmi^fch(DXh&i\^\ ^fc. i^v=^>mmim. ±m(7)wm^m&^ti^h<Dx- 
^mm^. KJ<rK^irmx\ iim^ti^')=^^^miie^^mir-<^mi^xh*). 

IMJ^ii4i!bT^bTv>^o E19fc:^5Jt§^>y3>^st^i{^^ 11122(b) t;i^i-J:5 

f^iy]}=i>m^i ii±{:i^f^^tifci^mmm (locos^^i^ji^) ^-^j?)fc^#:^^i: 
022 (a) K^irx^ :L(DT^nxiyv=^i^mmi iKDmmi^ i mm^tmiis g m 
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[0292] ^v>T. mi^^bil^iis^ji^^^bfc^^y^t:/^^!!!^, Bl9(;i^-rm^!^aie5rt 

t^mufc. i«^iS^^(itt^t-S6t^m?*bfCo :it^(-J:«9. 11122(d) fc^-rj;5(-. 

|g22(c)(DX@T'?l^J^bfc^imbi|gll5^. 11122 (d)(DXmT'?l^^Lfc^2^ 

B122(d) i^^irX^fj:rmi[:iyV=^iymii6^i^—izj^mi^tio ^^Xit. rm^t^^V 
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[0296] ^(Dx^iz\^xm^i^tiMos^^^<iy^ c^mi^mw m23icmi-x^iz. ^m. 

[0297] :l<dx9 :^mmMmxit. iyv=^i^mmi ii^m&(Dmti:^mm7i<.mmKmm 

m\^tim&4o% (wt) i^±(DmM&m^m7Ki^m (m2(Dm&(Dm^ti^i^m, 
-e{*68% (wt) <Dmmyi<.mm) ^mm^^^^^t^xv. ^imitmii5±i,m2m^t 

[0298] *fc. ^(DX^\Z.VXn^}^\^fc±^C0MOS^^^<^^^i'i. |l|23C0C-V#'|4|l|;?)^t>t) 

^mmmi^m^^ ^xj^m.\^tiMos^^^<iy^(Dv—^mmm&<w^tmnmj:^ ^ut 
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[0305] fj:^. ±m^mm^^xfmmm(Dm^timm\t. m^tt}(Dm ^m^tm mx.\t. 

^tf)m-^\.^^\ ^ri\z.x.K). 2oo°c^j.-rx(Di\:,'^mi\:Mm^j^f)^n-mtfi:^o t^or 

[0306] i^mmmmx^t. ±ji^(D-mi\:.^v=^>miiQ\z.n\^x. mm^^t^^i^^, 

X. cvD&jfc^-ej?v>sio m<Dmmm^^mir^:^thnmxh^o 
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[0310] ^^b^a^uTf^ . Ti^^^r (nh ) mY.. mm^ (n o) mY.. —m^'^M (no 
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[0311] i^%mMm<Dm(Dmt\^x\±^ ±.^(DrMiti^^)^iy{sio )lfi6_h(;ir^fimf* 

2 
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[0317] *fc. _hfE<^^egTi*. v/y3>'S^l 1 1 ^^;(jpbrv ^Jfev «ff ^^;(JP 
[0318] _h3B(D|feegTi*. ^>'y='^^i 1 i^i£liS*5a:tJ?i^mS^^l:'l4^?g3 • 6i;i 
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m(7)m\ m^^^S2.22xio^'j^^^/cm'(DSio mmm^miis-jt^m^m 

2 

[0322] OV ^2CD^b^^^bi^(D?j^^^?l^^i-^/cfe. mmm&68% (wt) 

;!K^IS(».'^120.7r) t;iS:Sb-C. i^T-^S2.34X 10^^jm^^/cm^(D^l(D^b^^ 

2 

[0323] ±mmiRxff^2(D^m^tMn(mi^xxj^^2coit^mi\:.m(DM}^xM)xii. 

2 

2 

[0324] El24(i. _hfB(Dn^pg(^J;;55i^^^ba^@-e?l^^$tl.fcSiO J^16 ('fb^^^bil^ 

2 

) (DXPSy^^^h/l-W^m^^V. m ^2^(D}i°—^7i^^^V=i>mm^h(DSi (2p) mil 

2 

m^i^x^h(Dxh^o ^fhh<D\i°—^(Dmm^ii&it^^h. _hiBsio mi6(D^mm- 

2 

[0325] ^tvl;i>i^fb-C. ^i(D>ft:^^^kJI^(Dfl^^j^.eb-e. *lO;?)^^_h|Em2(D^[^^^^bJ^<D 

2 

[0326] Bl25{*. _hsE(DZ:^Pt(c:J;§m^^^bii@-e#/c, M)¥3.5nm(DSiO Ml6^^ 

2 
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[0327] m26i^, ±^(Dr.^m^^^^0lMmtMn'X^^^^ti3.5nm<Dmm(DSiO 1^16^^^ 
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[0328] roHM^JTi*. J|^l¥3.5nmCDSiO ll^l6_hf;iAim«17^JI^^LT. ^(D^i. yi< 

2 

2 

2 

2 

S2.22X10''lg^/cm'(DSiO j|^(^l(D{b^^>fbi^) lnm(;i?i^^LT. 

2 

.'^120.7r) (C?tSb-CSiO J^16^?l^^!^bfc#^C0, #»m^-^<^SS^r^^SiO 

2 2 

iii6(Diif jf:i:(Z)M#^^ufct>(D-efe§o sio mi6(Dmm\immmm\^Mvx\^ 

2 

2 

[0330] *fc. _h^(DI:^|5g(D5i^^^bai@^i. 1BmS;5-fei«ms-^<^sp^^z:^(^;^'7^ 

iy>^T^y:fxmm^^^t(Dmi^.i&mmf)^hmmm^^^mxm^mmK.^^ 
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2 

[0332] :L(Dm^\t^ ms,±.(D^w^i^v^>mm\^. iLmm(^mmmi\:Mnxrmi\:.i^ 

y=i>-(sio )m^f^)m-^(r)iim^^x-h^o 

2 

[0333] ±Mmmmm2mmmi)']tmmm22{ei)-m22{i)mm\^. . m\(r) 

2 

[0334] ovN-e. m2(Dit-^mitm:mmtv.x. AimmKDit^mitmisio 

2 

m^±(D^w^iy])=i:ym^. mm'^m(Dmmmme8% (wt) <D^t^5i^^^?g ( 
».'^i2o.7t:) ic^ mf±mm^i.fi:\^xm\^x(mm^^x)^m^^m2(D^\:.^m^tm 
misio )^^mir^^tx\ :^TO25nm(DSio mi6(^t^m^tm)^i^-'im 

2 2 

^Lfc(|E|22(d))o 

[0335] ^(Dm^h. mmMMi mmmv tmm. ±^(DmiRxff$2(Dit^mitm^^ 
m-r^^m^mn^m^^x^ m^<D4o% (wt) (DmrnyKmrn^xMrn^thtimK^ 
^t^m^tm(DSio mK^^ir^:^T-iimm(D^(D-^4hKts:^x^ o-^t9, # 

2 
2 

^JtffbT. ^l(^^k^^^bm«9^>iI^L^S<^i«V>(m^^iSS2.34X lO^^jm^^/c 

2 

[0336] ov^-c\ ^<Dn^{b^>y=3>'i^({b^^jbSiO Jl^) Jttc:^MJ^(Aim«Jg) n^'i^ 
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[0338] :^%m^mixnhfiftbAos^^^<i^^(Dm''^'mt. v ^-r tb^>_h^&<z)^ife?i^si ( 

[0339] /^5b\ ^^btt^isi^bTf*. mm.y^mm^m^^^fz.mx'^^fz.t,^. ^m-w^x. m 
Mm^tyi^t(Dm^mx^^mMmmyi<^mm. mmt7i^t<Dm^^x:h^mm7km 

^(D:^mw^m^^^^^thx^^o 
[0340] ;2^iiw^ti-e{i. ±^(D-mt^yv=^^^mii6 at^mitmisio m) co— 

2 

^^mtmmxm^o. 3-0. 5nm(Dmt-y})=^>m':.^^tvfcm'^mxm^^^^t 
[0341] ^^mm^mxi-iMos^^y^iyi^^m k^^^tc^k ^ii^h^^-^^:^^ (tft) (d^— 

mi:)mhti. f^tK.\^i<mmMmm^ (lsd ^s#i^'^^>w;^ (ccd) fi:ticm 

^:zt7!)^x^. :z<D^^mxmm7!)^-^i^Kmnx^^o 

[0342] ;*:^Jfe?l^S-e{*. iyV=^>mmi lltL-X^'^^iyV=^>mm^m\^^X. MO 

) v^y=i^fesv ^(i#^«^>y=i^i^ j;oT^Ji^h^^v?;^i5^ (TFT) ^jj^^i-S^-^t^ 
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[0343] ±i^<D^xMit. Mosdr-^z-^v-^^Mati-^^-a-t-Pfib-r. ^^hmmm 

2 

mmm^ (lsd . ^sxxfmw^^f^^-c^ (ccd) /^^^^^(d^- hmmm^m mm 
[0344] :^mm^mx-i~i. ±i^(Drm^\iiyv=^:^m5(DMm^Mx.x. mm^(7)m^tiyv 

5±:k>^\^^i'i±mmt-yv=i>^^mm±-^mf2x. cvDm^^^xm^^sio m<Dm 

2 

[0345] */c. ^njfeff^s-ef*. mmmm^ut^x. ^'^^B^^v^>f)^hf^^^^v=i^^mR 

^M.f^ifxmmh'7>i^^^ (TFT) ^nmi-^m^i^h. ^^^^mmx^^o 
ms-^^^^xn^ti^mmmmic-Di, ^xh^^m(DmmmmmK^^ti^o m 

Mm'n^(D^mm\^xmmi^mn^ti^^^h(Dxwj:<.^mm(Dm^t7:k\^m 
mir^!i^wmM(Dmm^x\\^^s\^stm^i^xmmir^^t^^x^^h(Dx»)^o 
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m^)^j:n^m^tKx<>x.±mmim(Dmv:^^mir^^t^wmtir^mim 

[23] ^mm^^mmm^m<Dm^mmmi^tn^t(Dm.i^^mm^'i:^^tKx^. ± 
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[30] ±Mmi\:.\^mmi^tL\±^(Dm.m^. mm., mmmm.. mk. :ti/i^m'mi^. mk 

*»mSC)^lg*/cfi^<D^#:d^fe^fmfcr^^#mi:i-5»^«24{;ilE^<D 

:TM^^t^mik^23-3i(D\^'rfi*^im^nm(Dm\:M(Dj^m.i3mo 

^f'^ffl$-1^:T_h|Bmi<^<b^mbil^-bf-^2(D^b^^>fbJI^^?l^^«X@^-^;fe;l 
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[36] ±mmm&<Dmimmm^fci^^<Dm.mK :^t(D^mmi^mxh^^mmm. 

[37] _h|S^^#:>OS^«g^v'y=a^, ^^^i^V=^:y. ^^^v^yra^^, 

[38] ±m^mi^(7)mmKi[:^m^tm^^m\^fti^. ^^it^m^m^mimm-r^ 

[39] ±mi¥^mi^<7)mm{:i^t'^mim^mf^i^fcm. ^tcn. ±m^t'^m^m^m^t 
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Mm34-38(D\^irti^^imi::mm(Di¥^mi^mm(Dmi^:i7mo 

±mm^mmmK^ox^mmm^t^fhfc^t^mitm^m^x\^^^t^<i^m. 
[41] '^mi^(Dmm\^i&m&(Dmit\^mm-^fci-i^(D^i$i^i'fm^^x. ±fE¥^#: 
i^^i¥m^'^x±mmi(Dih^m^[:m±im2(Dih^m^tm^^m.ir^mm^m 

[42] ¥^#:|ftffit-{t^#^^bi^^^^^i-§^jbi^?f^^g|S^#i-§^^#:^m(DM3t^ 
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